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chromosome 6 and mouse chromosome 17 .is The final article in the book reviews the human 
thought-provoking as results of recent molecular lysosomal fl-hexosaminidases (HEX) in man. The 
studies indicate that the human chromosome 6 clinical importance of HEX has stimulated a great 
PGK sequence is probably a pseudogene whereas a deal of research on the molecular structure of the 
functional PGK gene has been assigned to enzyme and Mahuran and colleagues have pro- 
chromosome 19. Daniel summarises the data on duced a comprehensive and interesting review of 
the comparative and phylogenetic aspects of the subject which concentrates on the analysis of 
arylsulphatase C and the steroid sulphatases. It the isozymes but also includes an overview of the 
seems that the expression of steroid sulphatase in more clinical aspects. 
mammals depends on both autosomal and X- 
linked genes but the elucidation of the precise 
mechanism is hampered by the absence of a struc- D.B. Whitehouse 
tural gene marker. 
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Edited by George A. Gerencser 
Elsevier; Amsterdam, New York, Oxford, 1984 
ix f 451 pages. $113.50, Dfl. 295.00 
This is a well-pr~uced and satisfying compen- 
dium of articles relating to Cl- transport in a vari- 
ety of plant and animal tissues. All the articles are 
written and edited to high standard. They all have 
extensive bibliographies and there is a short 
general index. The authors have been allowed con- 
siderable latitude; in some cases, this has led to 
slight overpreponderance of model predictions. 
The book consists of fourteen chapters, having 
three main sections on Cl-transport in plant, in- 
vertebrate and vertebrate tissues. Presentation of 
these different systems gives the reader a broad 
view of the range of possible Cl- transport modes 
in whole tissues. 
The first part, on Cl- transport in plants, has ar- 
ticles by B. Hill on metabolic coupling of chloride 
transport in higher plant cells and D. Gradmann 
on a metabolically coupled Cl- pump in the marine 
alga, Acetabufaria. To account for the electrogenic 
Cl- transport and accumulation in Acetabularia, 
which is insensitive to cations, Gradmann proposes 
an ATP-driven Cl- pump, which drives two moles 
of Cl- around a single cycle per mole of ATP 
consumed. 
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A review on Cl- transport in the giant alga 
Chara by D. Sanders completes this section; it is 
proposed that the large cellular accumulation of 
Cl- is driven by a Cl--H+ cotransporter in which 
Cl- transport is stoichiometrically coupled to 
movement of two protons. The mechanism pro- 
posed for this system is a six-state cyclic carrier in 
which Cl- binds before protons and dissociates 
first. 
The section on Cl- transport in invertebrates 
contains an article on the sigmoid kinetics of 
sodium chloride transport in the midgut of the 
freshwater prawn, as mutated by CAMP and 
Ca2+ . 
A stimulating article by J.E. Philips and J.W. 
Hanrahan on a Cl- transport in insects follows. 
The differences between Cl- transport in locust 
rectum and mamm~i~ epithelial systems are 
reviewed. Having eliminated the obvious ion gra- 
dients, i.e. Na+, K+, HC03-, and OH-, the 
authors are left with the hypothesis that there is a 
primary Cl- pump in rectal mucosa. 
G.A. Gerencser reviewing his work on Cl- 
transport in Aplysia shows where it differs from 
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mammalian intestine. A sugar- and amino-acid- 
dependent increase in net Cl- flux generates a 
serosa-negative potential. Glucose causes an in- 
crease in mucosal epithelial Cl- activity. These 
findings are explained on the basis that 
Na+-glucose cotransport initiates a significant in- 
crease in mucosal membrane permeability to Cl-. 
The final section is on Cl- transport in 
vertebrate tissues. This consists of articles on ion 
transport in winter flounder intestine by E.J. 
Krasny and R.A. Frizzell in which the influence of 
the ion-selective shunt pathway is examined. There 
are also two shorter reviews on Cl- transport in 
fish; absorption in shark rectal gland by F.H. Eps- 
tein, J.S. Stoff and P. Silva and transport by 
teleost gill and operculum by K. Degnan. 
A novel and interesting article is presented by 
J.F. White on electogenic-Cl- absorption and its 
relationship to HCOs- transport in Amphiuma 
small intestine, in which the role of carbonic 
anhydrase in Cl- absorption is explored. 
There is a long, important review of the 
mechanisms of chloride transport in vertebrate 
renal tubule by R. Greger and E. Schlatter, the 
bulk of which is devoted to the authors’ own work 
on Cl- transport in isolated perfused rabbit cor- 
tical thick ascending limb segments, cTAL. A con- 
vincing equivalent-circuit model is presented, in 
which the e.m.f. across the lumenal membrane is 
dominated by potassium, and the basolateral 
membrane is mainly Cl--conductive, but also con- 
tains a rheogenic 3Na+-2K+ pump. They deduce 
that the entire p.d. across the cTAL can be ex- 
plained by K+-leak back across the mucosal mem- 
brane into the lumen and by the sum of the con- 
ductive Cl- exit across the basolateral membrane 
and the opposing current carried by the 
(Na+ + K+)-ATPase. The role of loop diurectics is 
examined in relation to this model. This model il- 
lustrates beautifully that examination of transport 
properties of the component membranes of an 
epithelial system can give an entirely different 
perspective on the mode of generation of 
transepithelial p.d. and net ion movements from 
that derived simply by observing the transepithelial 
flows. 
Cl- secretion in frog cornea is described in terms 
of electrical equivalent circuits by 0. Candia. 
In the last article by T.E. Machen and J.G. 
Forte, evidence for a parallel KC1 symporter and 
(H+ + K+)-ATPase in the apical membrane of the 
oxyntic cell is described. This is preceded by a 
useful review of the role of Cl- in acid secretion. 
In summary this is a useful, albeit expensive 
book, which should be of interest to scientists, 
post-graduates and final-year undergraduates in- 
terested in biological transport. 
R. J. Naftalin 
Electron Microscopy of Proteins 
Macromolecular Structure and Function, Volume 4 
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Academic Press; London, New York, 1984 
373 pages. $65 
This book is the fourth in a series which is subtitled 
Macromolecular Structure and Function. As this 
implies, the emphasis of this series is on insights 
gained by electron microscopy towards an 
understanding of structure-function relationships. 
Hence the systems chosen for examination are 
complex assemblages of proteins where electron 
microscopy may make a special contribution. In 
the present volume the systems discussed are mus- 
cle proteins and their associations (Actin and Thin 
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